Expression of connective tissue growth factor is increased in injured myocardium associated with protein kinase C beta2 activation and diabetes.
Protein kinase C (PKC) beta isoform activity is increased in myocardium of diabetic rodents and heart failure patients. Transgenic mice overexpressing PKCbeta2 (PKCbeta2Tg) in the myocardium exhibit cardiomyopathy and cardiac fibrosis. In this study, we characterized the expression of connective tissue growth factor (CTGF) and transforming growth factor beta (TGFbeta) with the development of fibrosis in heart from PKCbeta2Tg mice at 4-16 weeks of age. Heart-to-body weight ratios of transgenic mice increased at 8 and 12 weeks, indicating hypertrophy, and ratios did not differ at 16 weeks. Collagen VI and fibronectin mRNA expression increased in PKCbeta2Tg hearts at 4-12 weeks. Histological examination revealed myocyte hypertrophy and fibrosis in 4- to 16-week PKCbeta2Tg hearts. CTGF expression increased in PKCbeta2Tg hearts at all ages, whereas TGFbeta increased only at 8 and 12 weeks. In 8-week diabetic mouse heart, CTGF and TGFbeta expression increased two- and fourfold, respectively. Similarly, CTGF expression increased in rat hearts at 2-8 weeks of diabetes. This is the first report of increased CTGF expression in myocardium of diabetic rodents suggesting that cardiac injury associated with PKCbeta2 activation, diabetes, or heart failure is marked by increased CTGF expression. CTGF could act independently or together with other cytokines to induce cardiac fibrosis and dysfunction.